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(54) PELLICLE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide such a pellicle that the film body has 
uniform thickness and no irregular color and that no foreign 
matter exist on the film when the pellicle is used. 
CONSTITUTION: This pellicle consists of an optical thin film 
including an antireflection layer 7, and moreover, has a 
protective dummy outer layer on the outer side of the thin film 
1. The production method of the pellicle consists of the 
following steps. (1) A polymer soln. to form the protective 
dummy outer layer 6, a fluorine-base polymer soln. to form the 
antireflection layer 7, a polymer soln. having high 
transmittance for light, and a fluorine-base polymer soln. to 
form the antireflection layer 7 are successively applied and 
dried to form the film body. (2) The film body is joined with a 
pellicle frame 2 having an adhesive 3 and then the adhesive 3 
is cured. (3) An excess film is removed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS __ 
[Claim(s)] 

[Claim 1] The pellicle characterized by having a dummy outer layer for protection further on 
the outside of the optical thin film equipped with the acid-resisting layer which consists of 
fluorine system polymer. 

[Claim 2] (1) The polymer solution which forms the dummy outer layer for protection on a 
smooth substrate, the fluorine system polymer solution which forms an acid-resisting layer, 
The high polymer solution of a light transmission, and the fluorine system polymer solution 
which forms an acid-resisting layer one by one the process which hardens these adhesives 
after making the process and the pellicle frame with (2) adhesives which apply and dry and 
form a membrane, and this membrane coalesce, and (3) — the manufacture method of the 
pellicle according to claim 1 characterized by the bird clapper from the process which removes 
an excessive film 

[Claim 3] Furthermore, the manufacture method of the pellicle according to claim 2 
characterized by adding the process which carries out separation removal of the dummy outer 
layer for protection of an outermost layer of drum. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the pellicle used for the purpose of preventing 
the foreign matter adhesion of transparent substrates (it abbreviating to a mask below), such 
as a photo mask and a reticle, used in the lithography process of LSI manufacture, and its 
manufacture method. 
[0002] 

[Description of the Prior Art] When forming a detailed circuit pattern on a wafer in 
semiconductor manufacture, semiconductor fabrication machines and equipment, such as a 
stepper, are used. The quality of the mask for forming the circuit pattern built into the 
aforementioned semiconductor fabrication machines and equipment is important here. In 
recent years, the streak width of face also becomes very detailed with development of a large- 
scale integrated circuit, it is expected that the inclination continues to progress, and, so, the 
quality of a mask is influencing greatly the availability and the manufacturing cost of 
semiconductor fabrication machines and equipment. It is a serious problem that the foreign 
matter adhering to especially a mask reduces the yield. The method of equipping with the so- 
called pellicle and protecting a mask from a foreign matter as one means to solve this problem, 
is taken (for example, refer to JP,54-28716,B). On the other hand, a large-scale integrated 
circuit carries out custom-made **, the direction of limited production with a wide variety is 
becoming strong, this meant using many masks and its need for storage management of a 
mask has increased. It is being admitted in that case that storage of pellicle wearing is simple 
on management. 

[0003] The perspective diagram of the pellicle by which drawing 3 is used for such a place, and 
drawing 4 are the cross section. The optical thin film 1 has fixed without Siwa and sagging with 
adhesives 3 in the pellicle frame 2. It has an adhesive layer 4 in other end faces of the pellicle 
frame 2, and has structure which has arranged the protection film 5 on it. Such a pellicle 
removes the protection film 5 and is used, sticking on a mask. However, it is this stage or a 
foreign matter may adhere during the transportation to a user from a pellicle maker on the 
optical thin film outside. In such a case, although the foreign matter is removed by the air gun 
etc., when it does not remove, the pellicle is discarded and must be restuck. 
[0004] Moreover, in order that an optical thin film may make a light transmission high, generally 
carrying out acid resisting of the both sides is performed. For example, the acid-resisting layer 
is prepared in both sides of a main polymer layer. In order to manufacture such a pellicle, first, 
application dryness of the main polymer layer is carried out on a substrate, application dryness 
of the acid-resisting layer is carried out on it, and a membrane is built. Subsequently, after 
striking a membrane to the frame prepared independently and taking, the method of carrying 
out application dryness of the acid-resisting layer is taken at a background. However, since 
the membrane which shot in this case and has been taken has weak tension, ******** is not 
rather easy, either and the uneven part of thickness, such as color nonuniformity, produces 
the cautions with careful applying the solution for forming an acid-resisting layer on it in many 
cases. 
[0005] 

[Problem(s) to be Solved by the Invention] In view of such the actual condition, the thickness 
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of this invention of a pellicle membrane is uniform, and it does not have color nonuniformity, 
and aims at offering the manufacture method to the pellicle which specifically has a dummy 
outer layer for protection for the purpose of offering the pellicle which does not have a foreign 
matter on a film at the time of the use. 
[0006] 

[Means for Solving the Problem] Although this invention persons came examination in piles 
that the above-mentioned technical problem should be solved, it is effective in the outside of 
the acid-resisting layer of a pellicle membrane to give the dummy outer layer for protection, 
and they found out that the uniform pellicle of thickness could be offered rather than before 
by this, and resulted in this invention. 

[0007] Namely, the pellicle which has a dummy outer layer for protection further on the 
outside of the optical thin film equipped with the acid-resisting layer which this invention 
becomes from (1) fluorine system polymer, (2) — ** — the polymer solution which forms the 
dummy outer layer for protection on a smooth substrate — The fluorine system polymer 
solution, the high polymer solution of a light transmission which form an acid-resisting layer, 
The process which applies the fluorine system polymer solution which forms an acid-resisting 
layer one by one, dries, and forms a membrane, ** the process which hardens these adhesives 
after making a pellicle frame with adhesives, and this membrane coalesce, and ** — let the 
manufacture method of the pellicle given [ aforementioned ] in (1) term characterized by the 
bird clapper from the process which removes an excessive film be the summary The mode 
which adds the process which carries out separation removal of the dummy outer layer for 
protection of an outermost layer of drum further in a manufacturing process in invention of the 
above-mentioned process is also possible. 

[0008] Hereafter, a drawing explains this invention. Drawing 1 is drawing showing the 
membrane which has a dummy outer layer for protection, and 6 is a dummy outer layer for 
protection. 6 is prepared in the opposite side in the pellicle frame 2. Drawing 2 showed 
typically the state where the mask and the pellicle were stuck through the adhesive layer 4. 
The situation at the time of the actual pellicle use from which 6 is removed is shown. The size 
of this optical thin film is usually a 1-8 inch angle according to a pellicle frame. As for the 
quality of the material of the main layer 8 of the optical thin film 1, polymer is used from the 
permeability of light, intensity, etc. As polymer, a polyethylene terephthalate, cellulose esters, 
a polycarbonate, a polymethyl methacrylate, etc. can be raised. Generally a nitrocellulose and 
cellulose propionate are especially used as a suitable material. These polymer can also be 
blended and used. Although the thickness of this layer is based also on the material to be 
used, it is the range of about 0.3-1 5 microns. 

[0009] Fluorine system polymer is used as a material of the acid-resisting layers 7 and 9 in 
this invention. The polymer of a low refractive index is desirable and a thing with the refractive 
index of the square root of the refractive index of the main layer 8 is an ideal. As a method of 
approaching this ideal from another direction, another polymer layer with a comparatively high 
refractive index can also be further used for a inner layer. For example, polystyrene, polyether 
sulphone, a polysulfone, a polycarbonate, a polyphenylene ether, etc. can be raised. The 
polymer which forms these acid-resisting layers can be used even if it blends. Although the 
thickness of each layer of this acid-resisting layer changes with the material to be used and 
wavelength to which acid resisting is given, it is the range of about 0.05-0.12 microns. 
[0010] If it can exfoliate easily convenient in case wettability and detachability are good and 
remove from a membrane to th§ following substrate at the time of pellicle use as a material of 
the dummy outer layer 6 for protection in this invention, there is especially no limit and it can 
be chosen from the polymer of varieties. Preferably, a polyethylene terephthalate, cellulose 
esters, a polycarbonate, a polymethyl methacrylate, etc. can be raised. These polymer can be 
used even if it blends. The same thing as the main layer 8 can also be used. In this case, since 
the same solution can be used, there is a merit of simplicity. It is about 1 microns or more 
preferably [ the thickness of this layer / making it not much thin from the point of application 
homogeneity of the layer applied on it ]. Moreover, the range of the tension of the optical thin 
film itself is 15 microns or less preferably [ that it is greatly dependent on this layer ]. 
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[001 1] Now, how to form a membrane like drawing 1 and process it into a pellicle like drawing 3 
is explained. First, a smooth substrate is prepared. Glass, a quartz, a metal, silicon, etc. are 
raised as such a substrate. This size needs to be larger than the size of a desired pellicle. It is 
desirable to make it a front face become the smoothness of 1 micron or less as much as 
possible by polish etc. The polymer which becomes a dummy outer layer for protection first is 
applied on such a substrate, and it dries. Subsequently, fluorine system polymer, the polymer 
which forms a main layer, and fluorine system polymer are applied one by one, and it dries. In 
this application process, it is impossible to apply from fluorine system polymer not using a 
dummy outer layer. It is because a substrate crawls this solution and cannot apply to desired 
thickness uniformly. Therefore, the method of applying conventionally from the polymer which 
forms a main layer, and applying fluorine system polymer was taken. However, ****** carried 
out the middle membrane from the substrate in that case, and the method of applying fluorine 
system polymer to a rear face again was taken. In this case, a troublesome problem arises. 
That is, since the tension of this kind of membrane was not so large, so to speak, the solution 
was made to contact a flabby film, it is very difficult to apply to uniform thickness, and the 
color nonuniformity accompanying the heterogeneity of membranous thickness occurred in 
many cases. Although careful attention was paid or the excessive process for the prevention 
was established in order to suppress generating of such color nonuniformity, it was impossible 
to still have made it there be nothing. Since the method of applying beforehand the dummy 
outer layer for protection of this invention does not pass through the process of the 
aforementioned excesses other than an application and dryness, and operation while having 
the advantage that the optical thin film which follows it can be formed more in homogeneity 
and, it can improve productivity. Since a membrane is moreover protected by the dummy for 
protection till use, it also has the advantage that the loss by the crack, foreign matter 
adhesion, etc. also decreases. 

[0012] As the method of such an application, although the roll coating method etc. is 
applicable, JP,58-1 96501, A and the spin coating method indicated by each official report of 
JP,60-237450,A can apply as a desirable method, for example. Subsequently, a pellicle frame 
with adhesives and this membrane are contacted to 9 side of a membrane 1, and adhesives are 
hardened the back. This process can be performed in various modes. For example, the frame 
which the adhesives or the binder prepared independently attached is prepared, it sticks on 
the membrane formed on the substrate, a membrane is struck to this frame from a substrate 
by physical or solution pouring, and it takes. Then, the mode of attaching to the membrane 
which shot the pellicle with adhesives and was taken is desirable. After pasting up a pellicle 
frame and a membrane on a substrate, there is also the method of removing from a substrate. 
There is a possibility of coming and merely kicking a substrate every in this case, and 
remarkable skill is needed. 

[0013] Subsequently, from a pellicle frame, the excessive film which disturbed is removed by 
the dissolution by the solvent etc., or physical cutting by the cutter etc. A binder layer is 
attached to the end face of the opposite side of a pellicle frame, the protection film 5 prepared 
beforehand is attached to a it side, and a pellicle like drawing 3 is done. Under the present 
circumstances, this binder layer can also be beforehand given to a pellicle frame. Adhesive 
strength of direction which removes a part of in process [ above ] and fluorine system polymer 
[ at least ] of 9 improves. The good example of such a removal method is indicated by the 
Japanese-Patent-Application-No. No. 52495 [ four to ] official report. . 

[0014] The situation at the time of pellicle use is shown in drawing 2 . In this state, the dummy 
outer layer 6 for protection is removed. After it strips 6 after sticking on a mask, or stripping 6 
first, before sticking on a mask or removing the protection film 5, six is removed, and there 
may be various modes of sticking on a mask after that. As a method of removing the dummy 
outer layer 6 for protection, an adhesive tape is attached to the end side of a pellicle, and the 
easy method of raising perpendicularly can take, for example. 

[0015] As adhesives used for this invention, there are elastomeric adhesives, such as 
thermosetting adhesives, such as natural products, such as a dextrin and starch, vinyl acetate, 
acrylic resin, phenol resin, and an epoxy resin, a polychloroprene, and a nitrile rubber. 
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Moreover, various kinds of hardening, such as a hardened type, are also changed at an 
ultraviolet-rays hardening type and the moment. In order to shorten time which manufacture 
takes, it is easy to use the thing of the thing of the hardened type at the moment, or an 
ultraviolet-rays hardening type with short pot life. Generally an aluminium alloy, plastics, etc. 
can be used for a pellicle frame. It is contained by the pure case and prevents adhesion of 
dust until use is presented with a pellicle. If it is in the mask used for a stepper, since the 
influence of a foreign matter appears very sharply, not only the picture side of a mask but 
other fields are equipped with a pellicle in many cases. 
[0016] 

[Example] Hereafter, an example explains this invention still in detail. 

It abbreviates to example 1 nitrocellulose [NC. It abbreviates to the ethyl-lactate solution of 
5% of solid-content concentration of HIGby Asahi Chemical Industry Co., Ltd.7], and fluorine 
system polymer [F. The perfluoro tributylamine solution of 0.8% of solid-content concentration 
of SAITOPPU [ by Asahi Glass Co., Ltd. ]] was prepared. The silicon wafer was set to the spin 
coater, and NC film was formed and it dried so that the thickness at the time of dryness might 
become 3 microns. Subsequently, NC film was formed and it dried so that it might apply and 
dry so that it may become the thickness at the time of 800A dryness about F solution, and it 
might become subsequently to the thickness at the time of 2.7-micron dryness at this film top, 
it applied and dried so that it might become the thickness at the time of 800A dryness about F 
solution on this further, and the membrane of four layers was' formed. 

[0017] The plastic frame which attached to the end side the double-sided tape with a binder 
prepared beforehand was laid on top of the above-mentioned four-layer membrane through 
the double-sided tape, this frame was lifted, the membrane was struck to the plastic frame, 
and it took. The jig removes the F layer of the portion equivalent to an outside pellicle frame 
with the solvent [FC75 made from Sumitomo 3M], adhesives [3052made from Three Bond C] 
were applied beforehand, and the aluminum frame which the binder attached to other end 
faces, and the four-layer membrane which struck to the plastic frame and was taken were 
piled up, and ultraviolet rays were irradiated and it fixed. The aluminum frame was met, the 
excessive film was cut off with the cutter knife, the protection film was attached to the 
opposite side, and the pellicle with a dummy outer layer for protection was obtained. 
[0018] Thus, the pellicle of 50 sheets was built, and was contained in the dirty case, and the 
transportation test was performed. Although taken out from the case after a test, 50 or more 
foreign matters had adhered to the superficies of 45 sheets. These pellicles were set to the jig, 
the Scotch tape turned off to the suitable length prepared beforehand was attached to the 
pellicle end face, and the dummy outer layer for protection was removed by raising 
perpendicularly. There was no foreign matter which becomes the obtained pellicle with a 
problem. The light transmission of the pellicle from which the dummy outer layer for protection 
was removed is 99% or more of pellicle by g line (436nm). 

[0019] It abbreviates to example 2 cellulose-propionate [CP. 50 pellicles with a dummy outer 
layer (this example CP-NC blend membrane) for protection were built like the example 1 
except changing with NC what blended Aldrich] and NC by 7:3, and changing Teflon system 
polymer [the E. I. du Pont de Nemours& Co. make and AF2400] with F. The thickness at the 
time of dryness of each class was 2.7 microns, 800A, 1.93 microns, and 800A sequentially from 
the dummy outer layer for protection. In this case, removal of the dummy outer layer for 
protection obtained the g line-i line common pellicle which has 99.5% or more of light 
transmission by both g line (436nm) and i line (365nm). 
[0020] 

[Effect of the Invention] As explained above, the pellicle with a dummy outer layer of this 
invention for protection has the uniform thickness of a membrane, and there is no generating 
of color nonuniformity, and it can cancel un-arranging according to the foreign matter at the 
time during storage and transportation of wearing etc. Moreover, the manufacture method of 
this invention can be contributed also to the yield on pellicle manufacture, and improvement in 
productivity. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The pellicle of this invention which the dummy outer layer for protection attached, 

[Drawing 2] Drawing explaining the situation at the time of the use stuck on the mask of a 
pellicle, 

[Drawing 3] The perspective diagram of a pellicle, 

[Drawing 4] Drawing showing the cross section of the pellicle of drawing 3 . 
[Description of Notations] 

1 Optical Thin Film 

2 Pellicle Frame 

3 Adhesives 

4 Binder 

5 Protection Film 

6 Dummy Outer Layer for Protection 

7 Acid-Resisting Layer 

8 Main Layer 

9 Acid-Resisting Layer 

10 Mask 
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Drawing selection l drawing 1 



V I 
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Drawing selection l drawing 3 
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Drawing selection l drawing 4 
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